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6.12
Summary

The purpose of this paper is to start a discussion on possible cooperation between operators in the context of TDD pico cell deployment. We believe that a limited cooperation, such as to  Synchronise slots only (i.e. synchronise frame start), Coordinate placement of common channels (RACH, possibly also CCPCH / FACH), and  Coordinate uplink / downlink slots can reduce equipment cost and improve service.

To make the point, we re-iterate known arguments in a possibly new light by providing  order of magnitude performance results in several interference cases. Previously published results did not focus on the differences due to the cooperation. If  there is an interest in this matter we will provide simulations later and encourage other companies to do the same. 

Discussion

There are several degrees of possible coordination between operators. In general,

· Base stations that belong to different operators can be:

· Collocated

· arbitrarily placed 

· Planned locations.

· Operators can incrementally coordinate operation in one of the following ways:

· No coordination. 

· Synchronise slots only (i.e. synchronise frame start) 

· Coordinate placement of common channels (RACH, possibly also CCPCH / FACH)

· Coordinate uplink / downlink slots

· Handover between operators.

To demonstrate the benefits of coordination, we will focus on two interference mechanisms: BS to BS interference and the UE to BTS “near-far” problem.  We use the pico CBD environment [ 1] for both cases.

BS to BS interference

To demonstrate BS to BS interference we assume that base stations are placed in a chequered pattern as in figures 1-2 below. In all cases, “A” are own system base stations and “B” are the interfering base stations. The rectangles in the figures represent rooms and are assumed to be 2S on the side each. The propagation [1] is assumed

L = 37 + 30log(d) + lognormal

Where lognormal has standard deviation of 12dB.

The following cases are examined:

1) A and B are collocated as in fig. 1. It is also assumed that BTS location represents an ideal location only. In practice BTS placement must obey structural and esthetical dictates and will vary widely.  Operators fully coordinate uplink and downlink slots in the collocated base stations. Operators partially coordinate slots between sites. Considering figure 1, sites connected by arrows share some slots. For those slots, the distance of the ideally located interfering BTS is 4S. 

2) A and B ideal locations are diametrically opposed as in fig. 2 but actual location varies widely. The distance of the ideally located BTS is 2S.

3) A and B actual locations are diametrically opposed as in fig. 2. The distance of the BTS is 2S.

Of the three, case 1 presents the highest propagation loss. Neglecting variations in location and the log-normal distribution, the difference between case 1 and 2 or 3 is 9dB.

Figure 3 depicts the cumulative propagation loss distribution for S=35m, equivalent to cell radius of approximately 50m. To guarantee non-blocking, all of 4 neighbouring base stations must be sufficiently attenuated, which requires the attenuation loss for any pair to be sufficiently high. The representative pair attenuation  in 99-99.5% of cases. The difference between cases 1 and 2 under these conditions is approximately 10-12dB. Moreover, assuming BTS TX power of +24dBm, ACLR of approximately 60dB is required. The requirement can be relaxed by 10dB with use of collocation and coordination and by 8dB by careful planning of UE placement. Alternatively system capacity can be increased.

UE to BTS interference 

Consider two cases. In the diametrically located case, two base stations are 2S apart. If UE “a” belongs to base station A but happens to be near base station B, it will block the base station reception of its own UE “b”. The blocking will effectively raise the noise floor and restrict usable cell size.

The effect of this interference mechanism on system capacity have been presented before for macro and micro cases. In the pico cell, however, system capacity losses are expected to be higher as a result of the lower MCL. 

The effect of the interference on the quality of service, e.g. in the form of dropped calls, has not to the best of our knowledge been presented for UMTS.

On the other hand, in the collocated case system “B” will in all likelihood handover its UE’s to a near BS so that its power is naturally reduced.
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Fig.1: Collocated base stations
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Fig.2: Diametrically located BTS

[image: image3.wmf]60

65

70

75

80

85

90

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

Att., dB

Rel. Frequency

Case 1 

Case 2 

Case 3 


Fig. 3: Cumulative distribution of attenuation loss for cases 1-3. 
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